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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method which can surely 
perform an operation control accompanied by nonlinear phenomenon on 
at a high speed. 

SOLUTION: Denoting a linear differential operator of a nonlinear partial 
differential equation that a physical quantity U should satisfy as A, a 
nonlinear differential operator as B, and a nonhomogeneous term (source 
term) as (f), A.U+B(U)=f is solved by a successive approximation method. 
At this time. (f-A.Um-B(Um)) is given as a nonlinear residue rm for an 
approximate solution Um, where a repetition frequency is (m) and the 
approximate solution Um is corrected so that the nonlinear residue rm+1 
becomes small. 



7. 



c~l. Otf*- C K 
=v 







SAB-' 


flu., 

14 





LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner s decision of rejection] 

[Kind of final disposal of application other than the 
examiner s decision of rejection or application 
converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner s decision of 
rejection] 

[Date of requesting appeal against examiner's decision 



20.09.2002 



http://www1 9.ipdl.ncipi.go jp/PAl /result/detail/main/wAAAZXaq.rDA41 41 403 1 7P 1 .htm 



2004/11/22 



Searching>AJ 2/2 ^— v 



of rejection] 

[Date of extinction of right] 

Copyright (C); 1 998.2003 Japan Patent Office 



http://www1 9.ipdLncipi.gojp/PA1 /result/detail/main/wAAAZXaq.rDA41 41 4031 7P1 .htm 



2004/11/22 



<19)0*Ba4*tlF/f (JP) 



(12) ^ 



(A) inmnmm^jitms^ 

#^2002-140317 
(P2002-140317A) 
(.43yjkm B W-&14^ SMllB (2002. 5. 17) 



(51) Intel.' 
G0 6F 17/13 
G 0 5 B 13/02 



F I 

G 0 6 F 17/13 
G 0 5 B 13/02 



f--7a-r(##) 
5B0 5 6 
K 5H004 



ns^m^ »^^OSc8 OL (^15 H) 



(21)ffiS#^ 


4$S2000-331314( P2000-331314) 


(TDtUeA 


500503768 








-m 


(22mmB 


3|£je£12^10^ 30 B (2000. 10. 30) 










(TDtHBA 


599154087 
















:^iRTUisKii:Ff«iiTei8S35-^ m^m 
















mn 








±IErUlSKirF«BlTBl8#35# litS^IA 














(74)f^A 


100077931 








^i!± mm a «i.7«) 











(54) [%qQC!>«»] 



i.A.i (start) 

i..jK6/-)6.>ifr>-)Bu-] 



(57) mm] 

mm] mmmm^^i^^sMnm^. mm^^^^^ 

(V-X]g) tLtzt^. A • U + B (U) = 
(f-A • U" -B (U"" ) ) ^-^x.. ^fcOX-ru'T^O 




SA8- 



SA12 — 




-SA9 



SAIO 



= f-A-U-**-B(U*^) 



ttfi__ 



SA14 
i 



SA13 



-HmoniVll 



1 

^mui-^A, 0mm^mn^i:B. ^m-m (v- 

A • U + B (U) = f 



( 2 ) 2002-140317 

2 

(f-A • U° -B (U° ) ) ^-^x., 
iS<a»U° 5:ll^iELTvK^i:^!^ifci:i-4jii)JtSi:^»£c 
l^l^ff^JgB (U) 

[iScil 



B(U)^^N(U)D'U 



ajy(c/) 



at; 



aSfilr" tLT (f-A-U" -B (U" ) ) 
lA+L + <p^Niu'')D}'<p~i'' (5) 



wmmm: r ° " to y a * ft/J^ t ^ * jes ^ ■ 

m a X li 2 J':Jl±(7)Sgc) tJ^ 
ififtlSfU"" i:LT (U° ) 
^f«lff^?Sllr"" tLX (f-A-U"" -B 

30 [IS*]® 31 lt*Sii£«<oftiJ»:^ri(zj3v^-c. 



[S!tll 



^mmm&. D(u) - ■ 



(U" ^x-v-SBS*^jl±¥1^110^a*fflv^ [1^2 3] 

b(u"'+^)«b(u'")+/.-^, ••(4') 



dNju) 



dU 



#j)iiLiHi^mic?;!)Wifit LT 0 $mmnm r (^t^i 

mmr" tLX (f-A-U" -B (U" ) ) itS:^ 



[A + L] ^ = r° 
50 $m'!fmmr'-' <Dy;i.A*ii/hti-Sj^IEi5<ftll^° 



(3) 

3 

^mmnmr^" tur (f-A-u^*' -b 

(u°" ) ) *-§-x.^xxyy>:^, ismsiu" mm 
■t^ t x-m ■) m Lmni-^ ^> <dx^^ t i!imt-t& 

id-im^riA, $mfm»mn^'S:B. $m^xm. (v- lo 

A • U + B (U) = f 

(f-A • U° -B (U" ) ) 

'k<D ^y-y -/mpmrnm r - * ' ^ < J: 9 

^j*i>OSlJffllffl T'o A i:m^Lfzm§m^X^^X. 20 

A • U + B (U) = f 
r" tLT, 

(f -A - U" -B (U" ) ) ^-^x.. 

'>c<^ X X ^(D$mmnm r " " >{>*/j^ $ < ^ j: ^ ic . 

fliS«T-4-A. ^mBfi^5^ill^^*B, (v- 

A • U + B (U) = f 

iS'i:i5iy.ft^rfflv^-C. ft? < ^() coT** 0 , 
^i9iiLia|gcm«i:#(7)iafKUI¥U'" {Cjt?t-i-^,|^m^^^ 
r" t LT. 40 
(f -A • U" -B (U° ) ) 

35{a«U" «-(l^jELTi^<::i:^!ifii^i:i-^|gcflltt»:^ 
[iS*JS7] !t^SflU<og:filsm*ff^^S-c*o 

s-iSjfT-^A, i^^.ms-}»i;i=-^B. ^^^'XJi (V- 

A • U + B (U) = f 50 



#91 2002-140317 
4 

«•> iI.^^»;±^^fflV^T. ft? < i COT-^) '9 , 

(f-A • U" -B (U° ) ) 

:;?;(7)X X y 7*C0|^^^B?SS r ° • ' tJVJv ^ < ;5r ^ J: o IC, 

So 

■oX^ 

^«lL^^5rA. IfUff^lS^^jmi^^rB, lf^;>:JS (V- 

X]g) ^ftL;t^:§. 
A ■ U + B (U) = f 

(f -A • U" -B (U- ) ) m-z.. 
>k<r>7,7- y ■:r(r>$mjfmm: r ■ " Ti^/Jv $ < s i ^ ic. 

mxmv ii^}ELx\^^<mmi^>i^^-i'izm^^ 

lO 0 0 1] 

[0 0 0 2] 

Mit Lfz$mifmi^<DmmiiLmizi5\,^x. m^k&umm 

(0 0 0 3l 

X'WrW^^^wi tm^'^t (>-rumT^mzf&^ ^ t **** 

10 0 0 4] mti<D?^miz^^. *l&?gi±. {S5S<7):^i£ 

i •) i>nm^'^^mmx'$mmw}i'i^<^mm^nn tzib<D 

il'>:iafttft?ftr;b3'>j XA^fflw>;i:$ijffli:^}£, umm 

[0 0 0 5] 



B (u) i im^kiiimiim^^-zm< m 



(4) JlfP^a 2002-140317 

6 

° tLT (f-A • U° -B (U° ) ) ^k(DX 

[0 0 0 6] m^m2(D^mx'ii. mum^m 
1 (Dmrny^mizii^^x, $mifi^B (u) s-. 
[^1] 



B{U)^^NQJ)DU 



N(U) 



im] 



b(u"'+0)«b(u"')+I,-0 + 02^'(u'")£>-^, •- (4) 

If 



aiv(t/) 



dU 



OdJ' 



m^z-^Bmmt Lx 0 wmmm r (Dmrn-r" t l 

X (f-A • -B (U" ) ) irWt^U ^fJilLH 
[^ + X+05|JV'(l/'")£)]-^=r" - (5) 



(Lma x(±2J.:i±c7)S^) 
U"*' tLT (U- ) ^^j^ff^Mr-" 

hLT (f-A-U"" -B (U"" ) ) *4x.^X7^ 

y^t^. mmu" iimm-i>tx-mMLm^-t^ 

10 0 0 7] ttz. m^m<r>§^mxit. mtm^^i 
mmijmzi^y^^x. $¥mmB (u) 



b(u"+^)«b(u'")+L-^, • •(4') 



ajv(t/) 



dU 



U-U' 



X (f-A-u" -B (u" ) ) s-ts^L, m^mLm 

^mSr-f >i"J > > h L^^^'fjx [A + L] 5S = r°0 



(Lma x(±2i':il±c7)^^) 7>^(b*i6. &Um 
U"" i:tT (U" ) i^K.. l^^ffMUr"" 

LT (f -A • U°'' -B. (U-" ) ) Sr-§-X.SX-r 

(0 0 0 8] ifz. 4 OfgB^;im i: fzmi^^ 

(4. !|&afflU«r«iJfflli-*^®i:LT, ^^!t35afflU**i|S| 



A • u+B (u) =f im^xmxmim^^xm< 
i-mmmmr' ttr a -a ■ u° -b (u° ) ) 

[0 0 0 9] if*]®5<?)l§fl^3!>^i:;^-:8lj^a 

yo^'-7A^KIiL/^K^i4Rft:>: LT. mmmmU:^' 10 

^^i^ff^«^a»i^?rB, 1^^;;::^ (y-^m iftt 

fzt^. A • U+B (u) = f i:m>xi5:umim^^xm 

■r^mmmMT" tLx. {f-A-w -b 

(U" ) ) 'i:<^Xx-y/<o^^^f^^r"" 
If i - ^' tclift ^ -^Jr-S SlJffllffl -/D 7 A *KfS Ltzi>(D 

[0010] itz. $mm 6 (D^mii^m c tzmm-m 20 
A. $mifmmm'f-iB. ^m^xm. (v-^m) srf 

tLtzt^. A • U + B (U) = f S-S'>:fitl?iSrfflv> 
izn-t^$Pmmmr' tLX (f-A-U- -b (U 

10 0 1 11 tfz. imm7 <7)§^BM:im\:-fzm-i)k^^ 
i±. !^a»u<7)S!cffift^*^T9^et LT, mmmma. so 

U555}?5fcf'<#l^«lf^ffi«Si^:^S^<^^f^Si^?»»i^4r 
A, iW^{)^55-?S«:T*B, W^>Xm (V-X]t) $rf 

tLf^ti=. A -U+B (u) =fim>kmmim^' 
xm < <DX'^ 10. m'o Ldsscmco t § osmftiu- 

i:L-C (f-A-U* -B (U 

■ ) ) ik<D^7^yy'<o$mW%mi-'" 

[0 0 12] tfz. m^m(^^mm\:/znm^m. 
(±, =j > t:* J. - ici^as u (DWcmm i:^ft>^^ m^. 

iA, ^mm^^im'f-'kB. w^>k^ (v-x:^) ^ 

ftL/cfc^, A • u + B (U) = i im>kj5.Umi:m 
\^^xm< tOT-*'K #J)jILiaS!cm<7)i:§<7)SflASIU 

° \zt^^i,wmm.mT^ tLx (f-A-u° -b 

(U° ) ) 'i:<OXx->7'<7)#*|5g3^r'"" 



#Pf| 2002-140317 
8 

ii(7)X-^^c 

[0 0 1 3J 

T. mmi:^mLxmm-t&c 
[0 0 14] mn±^§tm<Dnmifmizi^^^mmmm.(D 

jsv^-c, mM{±> -ess^sui nzx^xWi^ 

ai^ 1 2 ic i o-c, (SE • yi\s.mm'^Mm^<^Mm^ 
i)mm ^ it-So 1 8 x'um^w.'^Mnim.^ f o 

If ' J T ;U 5' -C * - - ? n >2) o 

[0 0 1 51 ¥t^«ofiai:i/ijit<^-rn55i±«^i=a^ 
&mtt Lx. :fjm^ ■ mmm ■ mw. • tni$E=fet-<7) 

[0 0 16] *^H^i±, 31'>:iS»aT;wrj-i;XA(ii5 

[0017] {m\ <nmmmm) m 2 ii^^m<^m 1 o 
[0018] mmmm-^m.^<^^^^t) ^^-t^t^/z 

55-:^fi^o||ff^jgi^jt#T-*A. 4mmmid-im'f-i 

A • U + B (U) = f - (1) 

(U) *m»JlL. SOR?£^AD r<£^<^il;i:i5m 
ft 5rffl v^^ C i: {C i o TftK ^ i: /i^T- # -So 
[0 0 1 91 2f:||^-cii, JilTWiT^jftliS^-fflv^J&o 
[0 0 2 0] ^ (1) COSIU^. ififafi?U" tJKtlj* 
iM(OMt(Dm) f tizX^iX. >k(OX^I.Z^i:>-to 
U = U" +^ - (2) 

[0 0 2 1] tTt. iamJSU'" tC*lfi-*^Ni^ffM^r" 

i^kX'^M't^o 

r° = f -A • U" -B (U- ) - (3) 
[0 0 2 2] ^§tmiZW.i>mitXli. «l&fi^ 

T. ik(0:^y^yzfX'<r>$mmn^r"' 55VJn$<^:^J; 

oliJ£mfi?U° ^1ISjELTv»< Ci:lcj;o-C, ^ (1) 

(;)^<^fSU?r**!)*o 
[0 0 2 3] l^^ff^B (U) I^^Bi^tSciS J: t/^S 

[1^1] 



(6) 



#r>§ 2 0 0 2 - 1 4 0 3 1 7 
10 



N(U) *«S»^^». D(U) 



tmio-tt^. N (U- +5S) iT'-y-mmtfziiW 

b(u"' +^)aB(u'")+L-# + ^2^'(u"')^*^' 



[15:2] 



(4) 



dN{u) 



dU 



tmi^i-t. ^ (1) ~ (4) Ti^-b. im] 

A(U" +<p) + B(U'" +<p)''f 



A-QJ" +^) + (B(u")+Z,-^+#2Ar'{c/™)D-^) = / 

II 



(0 0 2 5] <m.m.imm}^-'f->>'^^t. m^^^m 

[SS:7] 

•- (6) 



Lmax 



I/" 



(7) 



[^4] 

[^ + L + 02^'{c/")f)]-^. = r" - (5) 

[0 0 2 4] {wmmmmmmoTiv =f>} xa) 

qgU'^ST;i'm;XA-cti, ^ (5) c^JRm®*-**-?) 
(0T-(±^:<, IJUx-tf, ^ (5) <o:feja 
(^5] 

[A +LyiP = r" -^:L2^iu'")D'^l 

n 

* A D I if Hi o S iR^&)SE<^.t.4'g/h*fii 
OjR«T-«Jfimfl^&'°^5Ri6x *i6fj^!fliMiaitt^A"' 40 [0 0 2 8] 5t (3) . (4) «-fflv^4t, ^ (8) Ji 

r"*' »f -A-(U" +0'")-b(u*°)-L-0'' -^"^l^'^^")^ *" 



(00261^ (6) T-ai (1=1, 2, 3. L 

max) immMd-it^MX$>iO. f^ai--2.tt#;^?itc 

(0 0 2 7] ^Lw^ia^ftfl?U'"" 75^'^ (7) -e«^??;i^ 
r"" =f -A • U"" -B (U"" ) - (8) 



<r - 



r 



(9) 



(0 0 2 9] 
(^9] 



50 



A=A + L •■• (10) 



( 7 ) #BB 2002-140317 

11 12 

(gel 0] ^mr'=-' <0/;UA II r°'' II l±, H';:7C<73©^. (r 

r-^'^r" «6- Viv-fe/" -J5-<fr" -(11) ' <r>n!^±x<Dmm^lim.tLx. '^k<r>^X'^- 

mi 1] 

[0 0 3 01 ^ ^ffias-t-s^w^oy ;v 



[0 0 3 1] z.(Dtmm%mx°'' (DJ)VU \ r°" II ^iii/ci-J: oU-r -So ^ (13) li, ^ (12) -^m:. 

i ^ ic, « • (i = i . « 

2, 3, Lmax) SrS/hr^iiU J: oT^i6*o [^131 
[SStl 2] 



. l,2.3. -,L^) ■•• a3) 



(6) Tj^'bjS'" TjfJjcif?, ^ (7) 75>ibU"" 7!>^'** 

^ o 

[0 0 3 2] m^Y >^"; ^ > h L^75^f>. IsHfcT);!/- 
^>^^'9igi--i:lcJ;oT. ^ (8) (r>mmmm.<r> 

[0 0 3 3] ia2»C^i-7 0-f-^- KctgoT, :*:|| 

mi-mM^nm:Hm^z<:>\,^xmm-ti>o 

[0 0 3 4] t-r. Xr- y/S A 1 Hi5V>T, nmuM 

%^r0^5]ffijir" tLT(f-A-U'' -B 

(U" ) ) ^K^1-*c 

[0 0 3 5] J-JIT. amSfU" 7!i«J|Xmi--2>*T% 
LUIIIiCm^'f >i";p«> bL^r7iJC>, 7.7- vrfS hZ - 
SM A^m^lMLmiirh^ 40 

[0036] ;^-ry7°SA3-~-SA7 T-(i> 

[1^1 4] 

+ ^ 2 ^ {t/ " )d] ■ ^ = r" 

t ir ± I) A D I a, S O R fOiS^JciSffiiLffi S-Htri- 
-S) rtS-C V N'lc J; o T ^^it* ^ » 
[0 0 3 7] *3IJfiiff#^T'ii, jli^;gm<^RffiI51Si:<^± 50 



P^N.,. (;^-r->7'SA 5. SA6) o 

[0 0 3 8] X7^-;;yS A3~SA7{Ci5V>T^aiMfft 
ffl^j'' ^^^^ibn^h. X-r-y^'SAS-SA 1 UCi5 

*«7)iaftlffiU' iaiO-'^l^^cog^llff^^^r' ^ 

(2) , (3) ;4>'b'>;:^T'*^i)^>^^^o 
U' =U" - (1 4) 

r' = f -A • U' -B (U" ) - (1 5) 

[0 0 3 9] :^7-y:rs/K\3X'mi^y9'):fyVL 

(U^ , r= ) . (U' . rM - (U- , r- ) - 

[0 0 4 0] ^i9iIL[IlS5:3i^m<Oi: ;^-fy7'SA4 
(ISCI 4] 

[A +4p^Nip ")£>]• ^ = 1" 

m 

A8-SA1 1 (cJ;oTfii^i^^:5'^^f.:ll^IE^fi^^Jlffi#■' 
J: oT, 
U°*' =U'' 

r°" = f-A • U°" -B (U°-' ) 



(8) 



13 

[0 0 4 1] (^Mfi/Mb^Siai <r>i^tb-}5) ^ 

O — Jji 

^p-l.l ^^=.-1.1 (1=2, 3. Loa.) 

IScl 51 



2002-140317 

14 



tSScl 61 



r--A-^"-^-2^^^")^*^" ... (18) 



(17) 



KO^tC^ (1 7) ^ftXLT, 
llgCl 71 



[0 0 4 21 ?SMfi/WkftS5:ai li, ft/h-^S^rfflv^ 

•c, (m+ 1) ^-k<Dnmmm<r>v j ^g/Mc-r 



[&1 81 



- (2 0) 



n 



[0 0 4 31 wtL4-ai T-^^-r^.^, 
[^1 91 



20 [jBc2 11 



da, 



0 (/- 1,2,3. --.L^) 



(21) 



^ (2 1) Uow^Tft?<Ci:UJ:oT, ^MS'h 

•fk<^^«i tTi^T-^-Sc CL(^^(±-^lc«i 

ffS:firT-i:t^J:oTft|<o taj;itf. ^ (18) {cjsv^ 
01 

r--r--.^- 2iv(l/")D-^:^ ... (22) 



(23) 



[0 0 4 41 ^(D-^^^ (2 1) UftAU tf 1 l-i-S 
(ic2 21 



30 



Jl-L _ _22 fr" -A'^ oi,6'-'AA'6-^*\ (/■ = 1.2.3,- .,I._) 

.•.2^a,(4-^"-'*')(A-^'-'*0-2r'"(A-^'"-''*'), (/'- 1.2,3,..., L_) 

[0 0 4 51 3^ (2 4) -C#x.^bi^-^>L„,. x<^^5i- ti. ^ l<^««iei:rail(c. 
;ii:^S^^^B<^t(CJ:i5. W^fiiJUa. «5c 40 A • U + B (U) =f - (1) 



(24) 



ai S-^ (1 7) i;<tAi--S:ii:lcj; i)?fci^ ^° 
ff/c{c#°„idi:LT^ (2 2) IcftAL, ^ (2 4) 

[0 0 4 61 (^2 (^^S£®S) 121 3 \t-if.W^<r>^ 2 <7) 

[0 0 4 71 mmm^-nmi^^sn^vc) v ^ * 



(U) ^Hff^ffitttL. SORii^ADIft^Oil^^iam 
?i 4rffl c: i: u i o TJS < 1 3S*f # -So 
[0 0 4 81 %ymX'{t. tl.T<7)J:o4'ft??£^fflv^-&, 

[0 0 4 91 ^ (1) mm\i' hmm m 

U = U'° ••• (2) 

[0 0 5 01 tfz. aumi]" izni-i,$mi^nmr- 



B, $m'km (V-x:S) *ftL/ci:^, jg<'<§^ 50 =f-A-U° -B (U° ) 



(3) 



15 

[0 0 5 1] ^^mi^^^mi^r-ii. fflfifl^ 

T . ik<OX7- y 7'T'(7)^^iaffiJ^M r ■= • ' ^ < ^ ^ J: 
Oizmxmu^ ^il^iEL-Cv^< CtlCio-C, ^ (1) 



( 9 ) S^m 2002-140317 

16 

(0 0 5 2] ^mf^B (u) ^^^BiSScj3J:l>'i^ 
[^1] 



N(U) 



tU^^t^. N (U° +jS.) i:7—^-m.mtfz{iW- 10 
b(u" b(u")+L-^, — (4*) 



dNju) 



du 



. U-U' 



tWo^t. ^ (1) ~ (4' ) ii^h. -So 

A- (U' +/) +B (U- +^) =f Ilgc7] 

-*A ■ (U» + 5«) + (B (U- ) +L • ^) = f 20 „ -«.^'- +Ta,r-'*^ ... (6) 

-* [A + L] • ^ = f -A • U" -B (U" ) = r" ^ '-2 ^ ^ 

hiiho L;t;i*oT, jsi&fl:^ ^&*a6-5>^>:*Mcii. ;>:<7) t/ +^'" (7) 

[A + L] •5S = r"' -(5') [0055]^(6)Tai (1 = 1,2,3. L 

[0 0 5 31 (l^^ffMMW|^?£<75T;l'3-'jXA) 2^11 max) (i^SMft/Htl^^T-* ») > f^J£i-^lt»:^i£{C 

^(C'^-6T;urr'jXAT'ii, ^ (5' ) (^i|xmftif*««<) J: oT«S -i>^SS:T*^o ^uatS^j: 

*<OTIi^r<, ^ (5- ) <^:£a*^fl^fkL7t^*AD $<^:*J:^H, -Xo i ^ ^^^^ff^MoS/Hk^-tf 

T-^^&JiS^a^i^i'" **/-:i^i|iJiamfi<&" S [00 5 6] ifLv^i£flift¥U"'' 75^^ (7) T'«;b$^x 

*^l9iIL||fff-5.o r"" =f-A-U'"" -B (U"" ) - (8) 

[0 0 5 4] <ft®<k*JMJl'-^>>v^t, ^l9igLlaI [0 0 5 7] ^(3), (4 ' ) t , ^ (8 ) 

r"" = f-A • (U" +sS" ) -B (U" ) -L • ^" 
= r° - [A + L] ■ ^° - (9' ) 

^::t% [^2 5] 

[%9] 

-i=^ + L •. (10) 



(''"-^•^")' - (12') 



h^m-tht. ^ (9' ) \t-k<r>i.^\zWo^iy.^o [0059] ::<^imffMllr='' <o/;i//»|| r"' II 

[& 2 4 1 J: n (c, 5tMe/J>ffciSit « 1 (1 = 1. 

r— '^r^-A'^" (11') 2, 3, Lna. ) SrS/h-ftfilC i oT^*!)4o 1" 

[0 0 5 81 l^i^JfMMO:^^ $ ■kmm-Z>tz^<r>J)V [^12] 

5Smr-" (7)/;VA|| r°" II l±. ^^X7t<7)m-t. (r 0 (/- 1,2.3, -.L^) ... (13) 

x.ibn-5o 50 [0 0 6 01 ^ (13) (iLoax 7C<^iijt-'>::^g^i: 



17 

ai i)'^ti>t. ^ (6) A-h^' ^^Mt^U ^ (7) 
[0 0 6 1] m^r-T p<> h L^A^fb^ l^^<0;i'- 

^>imj)m-t^t{zx-ox. ^ (s) (D$mmnm<o 

[0 0 6 2] [11311^1-70-^^- MifJfeoT, :*:|| 

[0 0 6 3] t-r. XT^-yysB 1 iiijv^-c. nm^m. 

UiJt^T. l|0igLia£tm{r1S0Wfl|i:LTO*, l^^ff^ 

nmr<r)wmmT" ttx (f-A-u" -b 

(U" ) ) iiS^^-t^o 

[0 0 6 4] j-jLT. mmw i)mn-t^tx\ 

SB 1 2 ^m'0MLm^7-t;bo 
[0 0 6 5] 7.xyySB3~-SB6T-{i, 
[lgt2 6] 

<^i£ittW (i^iMiafelM) ADI& SORf£5: 

[0 0 6 6] -e-^T, :^mmmvii. m>ktfn<^sLm. 

ll^!t<^±ISN.„ im^-t^ (Xx-;'ySB5. SB 
6) o 

[0 0 6 7] ;?.xy7'SB3-SB6(Ci3V^T^?|iJiS:m 
m<f>'' ^^^ifyhix^t, x-rv-/SB8. SB9(Ci5V» 

(2) , (3) Tj^pj'ic^-e^i^xbn^o 

u' =u" +^'' - (1 4) 

r' =f-A • U' -B (U' ) 
[0 0 6 81 Xx-yrSB 1 3T-mS-1'>^"; J<> h L 

(U- , r- ) , (U' , rM - (U° 
TV^<o 

dot,, »»l 



(10) S^m 2002-140317 

18 

[0 0 6 9] mJ)iELJsi^i)^m<Dt^. Xxy/SB4 
[15:2 6] 



10 



(1 5) 



r" ) - 



20 



30 



40 



;^xyySB 1 2T-I±. aiift*ijffll^l'-^>S 
B8, SB9{zi^x^mit^ivtzmJEi5:m^^' UJ; 

yl .^yc 

r"" = f -A • U°" -B (U°" ) 
[0 0 7 0] (^S/Mfci^Stai (O^iby;) v^S, ^ 

5° '*' = ^°' (1=2, 3, Loai) 

mi 51 



[^2 7] 



a?) 



= r" -ii-^" (18') 

[0 0 7 1] CKO^tC^ (1 7) SrftALT, 
[^2 8] 



(19') 



[0 0 7 2] ^HS/Mk^^gcai a/h-«i£^fflv^ 

T, (m+ 1 ) 'k<r>imimm<r> V J *ft/hn-r 

[^2 91 
II r"*^ 



I*""!; - (20') 



mi 91 
da, 



0 (l = l^,"L^) 



(21) 



[S:3 01 



(/•-1,2,3.....L_) 



.•.|2;a,(A-^— 'Xa-^— ).2r-(A.^---) (/'- 1,2.3.... L_) ... (22') 



19 



^ (2 4' ) X'^^hit^L... 7cOiS3:-'^:^fI^5- 

m<ztiziiiK nmm-im^a, ^^^^^.^fc^^-e 

lO 0 7 3] mi ttzUm2<^nmMlzmi>T}l'::f') 

iD^li^iEiiS^^j 1 5 U i o Tm;>:«^)i]n»1l^iEfl: ^ ■ 

iSft^n^e i^iHi^jE»iS»SP 1 4 i5 J: C^'ftig^3D»^^ I 

amfJ^S 1 6 ic i o mzmTS^'fJ^ ^ ^t. Bfaofiiltc 
10 0 7 4] ^±3, ^^-ei±*M<7)^?f*lM^1^JUi:o 

10 0 7 51 t/z. ±%i<Dmmmi. mmyjmnm 

-ri> tztba)-rx3 if =7 u ^Hff -r -5 =i > tf - Sr^tx;^.: 

:?-a A S- 3 > e^L- (c^fir^-tt* t (c i o Tit 
{0 0 7 61 taH. i'^m^^ (U" +j4) S-i5<afi<JlC 

im(Dm-^^^j:t'i^MU£. -^ktfzli->ktXXm 30 

[0 0 7 71 (.mmfn^<DBm) ^mMizw^^T}v=r 
to 0 7 81 mAimmMm^oj^-mmt lx. ->x% 

niompsonM1tT-^fig¥fi«l^i^?^iSjt:^g^tCigffl Lfz 

J^-^^-^LTv^^o * /^Il5i±El4(7)lSffli5lJ(Ci3{t^J|X 
:^]^K^ltK1--S)/j«:)<7);^-7 7T'*l9> (a) liM*co 
iPIJ^^^^OF^ii^fiJffl L;^c*&'&, (b) l±*l&q^<^^l 



(11) If 2002-140317 

20 

^^m\zi.^x. mM.m.m^M^{~-im^ixx\.^^ 

[0 0 7 91 iHHtU, l26(±|gcMtt#'^<7)tL>ffli9iJi: L 

\zmmLtzm^i:7r-Lx\^i,^ ttzmiitm^co^'mm 

(a) (iiSifeO^ffM^WF^ji^^iJfflLT^c^^. (b) 

i-zm^^xii, ^^m^zs.'ox. ww~.Lx\^^i>z.ti)^»-f)- 

^ o 

[0 0 8 01 **J, Z(Di.^tj:^mm^<r>^-m\i. M 
%%-^mi-^^-ti>tzib<D-/u ify A imi-t^ =J y tfi 
- 9 ^mk.tz^m.\Z J; o TSaiC^i^f ^ t ;5^'T' § 

[0 0 8 11 

[i&Bj(75?*«i i^j.±<Dx^iz^mmizxi,t. tmim. 
m 1 ] ^^m<Dmtmmiz%mm^m.(Diimiy^i- 

(11141 :^§tmizghiT )V=f') XAirmmLtzi^^^ 

(n—mi7n-tmx'$)^o 

[0 5] 04 Oi?ljUj3lt^i|X^iiS<7)JtK**1-^^7 7 
<7)— lr^i-0T-^ -5) o 

[0 7] me(oMizinf;hi\mMm<oit^t:m-ri^'yy 

X'i)ic 



[HI] 



(1 2) 



#33 2 002-140317 
im4] 




(1 3) 



2002-140317 



[112] 



A = A -t- L 

B(U" + 6)= B(U") + L-4+«N'(U-)D* 



(start) 

^ I 

t-[N(u-)6*N'(u-)D.u-] I ^mk\p IKsAi 



in=0, 

r' = f- A U' - B(U°) 



SA2 



SA6 



n=l, Ooid= 0 

a: 



A •4'= r" - N'(U-) D ^.. 



SA3 
-SA4 



n = n + l 

ZZI~ 



NO 



SA5 




n^Nmax?_ 
YES 



SA8 



approximate = <|) 



-SA7 



Sa, 

r"*' = r" - A • r - N- (U'»)D. C 



SAU 



ex. (l = 1.2-L^) 



<l> Sd=a,-¥°'+''g°,-<l>'^' ^'K 



NO 




SAIO 



-SA9 



YES 



SA12 



-1+) 



U"^' = U" +4)'"' 




YES 



NO 



SA14 

m = m +T| 



C STOP ) 



SA13 



(1 4) 



2002-140317 



[US] 



A = A + L 
B(U" +♦)= B<U'")+ 



( START ) 

L = [N(U'»)D+N'(U")D-U"j I IP K -SBl 



N 



m=0, 

r' = f - A U' - BCU") 



-SB2 



n=l 



SB6 
i 



'SB3 



Aj> = r" 



I n = n + l| ^ 



NO 




-SB4 
SB5 



n^Nmax? 
YES 



approximate ii/'" = 6 



-SB7 



r"*' = r" - A •<!»" 

Lmax 

<j)"'=a, Z ct|-<l>' 

1-2 



-SB8 



SB12 



g, (1 = 1,2 -L,^) 



Lmax 

=a, •v|i"'+ Z ai <l>' 
r"*' = f -A U"*' -B(U""") 



m = m + l ^ 



NO 




'SB9 



SBIO 



SBll 



YES 
( STOP ) 



(1 5) 



#r»3 2002-14031 7 




[117] 




(72)i§^# mm -m 

M»u^ns.mmw-3 -ii-io 



(72)i§^# mm m^A 

:^ismMiEti::^igiTgi8#35-^ mm 
I p ft^^a-y T 

F - A (##) 5B056 AA06 BB04 

5H004 GA18 GBOl GB12 KC08 KC12 
LAOS LA12 



